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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a spinning oil 
agent for a synthetic fiber, not generating a tar or 
scum in both types of false twisting processes of a hot 
plate contact heating method and a non-contact heating 
method using a radiation-heating type high temperature 
heater. 



SOLUTION: This spinning oil agent consists of (A) a 
polyether-based lubricant and (B) a surfactant, and its 
surface tension (T: mN/m) at 100°C and heated residue 
rate (Re: wt.%) at 500°C are prescribed by the formulae 
(1) to (3). Formula (1): Re25.5-0.25T. Formula (2): 
102T222. Formula (3): 02Re21. 
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T /7 ,j u _ h (4 o^;l/%) 

co^Sf^Un^- (SPM=8. 79, 7>y^*= 

1 411%, MW= 1 8, 6 0 0) 
(3) 

C 8 F 17 S0 2 N (C 3 H 7 ) C 2 H 4 OH<7) (EO) 5 
mm<D7^0U-h (4 0tM) 

(EO) 1 5^;UttM3COT^ ij I/- h (3 

o^u%) 

(SPM=9. 0 9, y^m^m= 

2 1 MW= 12, 0 0 0) 
(4) 

C 8 F 17 C 2 H 4 OH<£>7 r ^U U— h (5 0^1/%) 

y^y-;i/ [ (eo) 2 o^;k (PO) i 5^e;u] ^> 

mi)Ptl^7^Ul/-h (3 0^:JU%) 

y^'JJI/^y^ (2 0^%) 

(D^M^U^- (SP|[I=8. 8 2. 7 7 7^1=1 

8Ejt%, MW- 1 5 0, 0 0 0) 
[0 0 4 2] msRg^t3<tS3i-'Jrf-7-ifctt^'Jv- 
(B 1 - 2) chLTfi, W]l:XXfJ^^7$ H 

<tthU*;P# ; R f Sfc^rrSHffirt 
Jl/*'>^i:-ffi^ L < tt^ffi7i^-jl,(l:^t^ ; R 

[0043] r f **wr«— ;UtbTJ4R 

H, C 4 F 9 CH 2 CH 2 OH, CgF 17 C H 2 CH 2 OH, 
C 8 F I7 S0 2 N (C3H7) CH 2 CH 2 OH. BLLfwitd R 

2-4) fj-Antt (ftftp^^ft: 1-20) ^w^>n 

[0 0 4 4] ^coftii^ -filfit)L<«*ttT;U3— ;u<tL 

xte, f*3i& 1 - 1 8cDift:iK^7c« / />i^co Mffirjm — 
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;LO-;k <7h l Jfy^7i^-M^) , j*£&2 
-2 0<75T^+U>yj xi— ^ (x^u>^u ;k 
1, 2-7Dt>/^U3-ik i, 3-yn\d\y>^ 
"J3— Jk 1. 4-^^>> ? ^-;U, 7>^^>fi^U 

xi-jk 1, 5-^>^>fy;t—Jk 1, 6-^\++f-> 
S^-^ft^) ^ct^llb«7J^U>t+y Kfl-JtM 

#j ; 7^+u>x-f^yj xi— (^x^u>yu 
n-ju, hux^u>yjxi-ju, ^^Dtru>yuxi 

— ;k MW=2 0 0- 1 0 0 0CD^'JX^U>^'J XI- 
;k MW=2 0 0- 1 0 0 0W#U7 f Pt o U>7*'JX- 
Jk MW=2 0 0- 1 0 0 0(O^ l Jfh7/fl/>^ l J 

3— , Hfffi^r>ipxT-;p (yj-tu>, mj y 
xi-;u (v;nfl — )Vtt.E) , IBmsCv*— ;P (1, 4 

;UA&£) t'X7iy-JH (t'X7x/-^A, h*X 
7X/-J1/F, b'X7x/Hl/S^^) 4o=fc^C 
ne>(Z)7MU>t+yH (EO, PO, BO&£) 1 
-5 O^K^W^tf^ns. 2ia±07J^l/> 

[0 0 4 5] R f S£WT3^y#;U#>&<hLTfcm 
m^Cl~l 8(7)fc<7)-C^O, I#WI:ttCF 3 COO 

H, C 3 F 7 COOH, C 7 F 15 COOH, C 8 F 17 COO 

h, ^#tfe,n*. 

[0 0 4 6] ^:<Dm<D^:y. z/*>ls<\3.h*)tl)l'7$>m 

tttti gutssa ~ 1 s<D^yii)v^>m. mm. m 

Wts ?V)>m, Xf7U>E -fVXf7U >1, * 

(vK>i, 7V-;Hf, xm^K, K-x-trx;kxi/\ 
y>?t?>i&, iiA^>^, 7D/I, Tif^O 
gg. y+fxi>&, ^h^3>!&, ^;k*xi>&&c>£) ; 

>?#;U#>lk /fJMy7 7r^l ; ^1*6-2 

kx?^«, h;ux>v77;^>S?, ^-7^u>s?*;p 

; &^C^^y*J^>j»<Oi*^ift 
7)V*)V (*^;k 7T)Vt££mm%IL\~~4<D*><D) X 

[0047] 77;u^>^trjuxi-;u^^cDjt^ti7K 

I. 6, *f£L<fi0. 7-1. 5, 2b{x£?£L<te 
0. 8-1. 4 t^S<tt3/«cJt^T*ntf«tl^. JEJC« 

iis, ttaoffVE f i 5 or-3 o or, $r-^b<tii 

7 0-2 8 OtKffiiOiflJS^frTTfT^na. *fcfctlE 
[0 0 4 8] hidfttMEiiLTtt, iiSS, s^Uxx^Mt 




(8) 



iy^A, ^l^x^A&£«<i>£3 : ^U^n^M** 

&h ffi|3;^h, fitt8tf-HJ*A, H&ft;7>^> 

[0 0 4 9] 7SKtt^t5t)Ott. Rffim 
[0 0 5 0] R fS^WTSty^J^VlSR^l 

mi ^n^>o 

[0 0 5 1 ] HBSfcL<tt3Hilfi7 3 >tLTIl m^^C 

i - 1 2<Dnmmr)\'*)\'T* > (x^;ur ^ >, 
e;i/T = x t^wsx ^u;ur^>te£) , 

Klt2-12(?)7Ml/>yr$> (Xfl/yy75 
>, ^ntfl/>^r MJ^f Uyy/^X 5r h 

7^fl/yy73>, ^/fl/yy75>^:£) , 
#'J 7^*U>^U 3-;P»*'>7 3 > [^'JXfyy 

ygu— (mw=4oo) ©v7 s y y d tf ;ux— 
;x [ji? 1 J7 p Pt°i/>^ | j3- ^ (mw= i, 750) 
(eo) 3 0 t;H«^y7 s y 7p eji^x-r^ 

£] 3ftJ*tf^nS. I^75>tLTt«^6~2 
0<Dh<DT$>K>* M^Ctty^D^y^SX 
1, 3-v75 /y^P^y, <y^n>y73 
>, ^>^yy7 5>, 4, 4 ' - V >Z/is2 W\ 
^>y'75> (7K^y^U>yTx«J » ig^tf*, 
Ml75>tLT!«t6-2 0t$)D ) ^ 
^Hfi7i-^7S>, 1, 2-, 1. 3-te£ZS 
1, 4-7iXU>y75X 2, 4 '-*5cfctf4, 4 
' -y*7xXJM^>y7^X it 7 S X y*7xXjU 
^>vv>, f^y7X'JX t*X (3, 4- 
y7 5/7xXJl/) XJy*>, 2, 6-y73/eUy 
>, m-7^y^>y>7^>, h'J7iXJM^>- 
4, 4', 4" - h'J7 = X t7fU>y75>^ 

[0052] t})i#>mm£T^ >mt<Ditmte7 ^ / 

6, *T*L<fiO. 7-1. 5. $f,^r-*u<»io. 
8-1. 4 «fc 3&Jt*T*ntf«fc MJ^teii 

«W«<Z)#flET 1 4 0t:-2 5 OTX *?3=L<iil 8 
0-2 3 0 r«J£<OiaJ£&fKFTf rfcti*. £tcSJ£ 

[0 0 5 3] (Bl-2) (Z)H*«tLTtt"FrdO^- I J 

(i) 

C 8 F| 7 COOH (3 o^;u%) 
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r ye>® (3 o^;u%) 

hU/fD-iI,7PA u y (PO) 10 (EO) 10^1/ 

wnim (40W0) 

0XXtMU^7- (SPf[ft=9. 1 8, ~7yM&& 

= 1 5ii%, MW= 1 2, 6 0 0) 

(2) 

yv\f.ym. (i 2^)i%) 

C 8 F 17 CH 2 CH 2 OH (2 9^E;U%) 
^yI/>yU3-;i, (PO) 10 (EO) 12tWt 

M (3 5^^%) 

COJLXt)^ 1 )^- (SPM=9. 1 1, 7>y^^S 

= 1 511%, MW= 1 0, 5 0 0) 

(3) 

C 8 F, 7 COOH (2 8"£)l%) 
TVM>m (3 St)V%) 

h\) *?-u-)V7un> (PO) 10 (EO) 10^ 

mm (2 8^%) 
*?^)i<7^> (i i^e;u%) 

©XXf^75KtU^- (SPt=9. 0 3, 7v 

$M=18li%, MW= 9, 2 0 0) 
[0 0 5 4] mfflm\Z&2>*i)3'V—*i1t\*#*) V- 
(Bl-3) iLTti, ^U^>*©fc<0««Wf&n» 

[0 0 5 5] R f -<li7^3-;i/RWfl)jl!! 

[0 0 5 6] -iffi=bL-<«^^y>7 7 ^-hi:LT 

^s!&4-2 0 (NCOT)/£^£|5£<) (D3j 

y ->t h *3ct u -f y->7^- h a* 

#tf^>n^ 0 7 y7^- h^E^Mt Lt(l 

7xXMVy7^>-h. 1, 3 Jfcii 1 , 
4-7xXl/yy-f7y7^-h, 2, 4-*3«fctf/£ 
fctt2. 6-h'Jy>yW7y7^-h (TDI) , ffi 
HTDI, 2, 4* -*5«fctf/*fctt4. 4' -5?7x 
xJM^>y-f7y7^-h (MD I ) , WDK 
1, 5-t7f l/>y-f7y7^-h, 4, 4', 4" 
-hU7xXJM^>h l Ji'7y7^-h, m-Jo^tf 
p - < 7 y7t h 7z-;^U-iK 7 •> 7*- hfc 

ft, X^JU-f 7y7^- K Xf l/yy'i'7y7^- 
K fh7^f U>y-1'7y7^-h, 'v*'tM-? L ly> 
y<7y7^-h (HDD . Vfil * V V -> 

7^-h, 1, 6, 1 ]-7>f*>h l Ji'yy7^- 
K 2, 2, 4 - M J S f ;K+^ ^ f U > y < 7 y 7 
K 'Jy>y-f7y7^-h, 2, 6-y-f7y7 




;U) 77L^-h, t'X (2 — f7x7thXfil) — 
K 2 --f y i/T-t" hX^Jk- 2, 

rt<*g tf b ft £ . Bt^^-T 7y7^-hW flifrW <hlT 

->7*— h ( I PD I ) , y'y^D^yJM^/- 
4, 4' -v<y->7*—h (/KiMD I ) , ~>^n^\ 

<y>-7*— h (tK^TDI) , t*X (2-^fyy7t 
hXfJP) -4-'>^P^\+-t>- 1, 2-5^*^^ 

yi/-h, 2, 5-*U;tf/£#:ti2, 6-y^^;u^- 
> vyn-h & £ <=> n s . ^#abm$h y 

i/T*—b<Dmfo&\£LTte* ^>yM7y7^- 
K m-*5«t^/ifcttp- + ->>JU>y<y'>7^- 
a, a, a' , a' -rl s 7^f^y | JU>y / f 

y ~>7*- h & tf 6 ft* . 

6-1. 6, £?£L<«0. 7-1. 5, ^bCffSL 
<«0. 8-1. 4t&aa:'5&Jt*T*ft»i«tt^ R 
j^ss?tt^u^u^>fkJKi^tcii^ffl^ftSiajKi:i^ 
ct&<> ^£&fflT£«fm»£2 o-i o or, 

^Mt©«^«iiS2 0-2 2 Or, Jf*L<tt5 0- 

^tti (HJxf^7$>, n-x^ji^M^Jx h 

UXfl/yyTS^^) . (MJ/W> 
[0 0 5 8] (Bl-3) <0^#W<hLTf±Ttd<O*-'J 

£ft£^ fc^^cftscpg^sn 

(i) 

C 8 F I7 CH 2 CH 2 OH (27^)1%) 

4, 4', 4" -hU-7xXJk^^>h l J-rV~>r^- 

h (2 7^e;p%) 

(PO) 2 0t^ (EO) 12^™ 

(2 7^;u%) 

^'JX^Iy>yjn— )V (MW=6 0 0) ( 1 9^)1 
%) 

<DOls?>**) xfv— (S Pfi&=9. 2 6, 7 7 ldi 

- i i mm%. mw=9, ooo) 

(2) 

C 8 F n CH 2 CH 2 OH (2 2Wo) 

4. 4' -y7xXJM^>y-fVy7^" h CM D 

I ) (4 4*1)1%) 

^yl/>yj3HP (PO) 1 0^ (I'O) 1 2* 
JkttJM (3 4€J^) 

<nou*>-**)zi-?— (s pfift=9. 60, vy^f^ 
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= 1 2i£M%, MW=5, 6 0 0) 
3^U7- (Bl-4) fi. R f JSt^j-T*— fllit>L<tt 

tf+S'ffc^tafecfctf&SKJ^OR f ££frLfct>x#* 
Mtf^J £ fflSRtt An £ -tfr* - £ K X 0 f§ 6 ft £ . 

[0 0 6 0] R fS^fT§-it)l<tt^ffi7J^- 
)V)kXSR f S^WL^^-ife L < \*&mT)Vn—M£ 
ffiU£WC*><DWmit>ftZ> a 

[0 0 6 1 ] R f g^WTSXtf+Mtf^tLTteiS 

[0 0 6 2] 

Mb 5 3 

Rf (C H») nCH-CH 2 

\ / 
O 

[0 0 6 3] -v^zti&ik&m* m7L\t^^-y)v^ru 

^Pei/y^yF, 
[0 0 6 4] 
[it 6] 

C 8 FnCH 2 CH-CH2 

\ / 
O 

[0 0 6 5] rfm? £ft£o 

[0 0 6 6] R f S£#L&^X#*Mfc^ftl<i:LTte 
x^l/>^^~>K (EO) , yPliyyt+yK (P 

o) , -Jj-vyJr^^V (bo) ^tfbft^o 

[0 0 6 7] T)VZ2-)\,^(D31#*i'<k&!m(Dttmt. 

*fcttin«ETfc 1 &»Sfctt*R»Tff&*>ft*. 2 
j^±ox#+">K«rftJ!ia-rs»'&tc-e<7)^n^«7> 

WJD^Ufctt 5 - 2 0 0WiU», 
[0 0 6 8] (B 1 -4) K>^#«i:LTttTaa(Z)5*-U 

xrv-^if^tf sft-aa*, fc-^ cil^t t-KS^:^ #a 

(I) 

3tt'J7 f Dfc:U>^!j n-jy (MW= 1 , 2 0 0) ( 1. 
4*)l%) 

EO (5 2. 8^E;«) 
PO (4 1. 7*z)l%) 

[0 0 6 9] 

[ft 7] 




(10) 
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C 8 Fi 7 CH 2 CH-CH 2 
\ / 
O 



( 4 . 1 A> % ) 



[0 0 7 0] <nmm%LftM (SPM=8. 6 2, 77i 
^i=16li°/ 0l MW=6, 0 0 0) 
(2) 

C 8 F 17 CH 2 CH 2 OH (1. 

eo (44. s^)i%) 

PO (4 9. 2^)1%) 
[0 0 7 1] 

Mb 8] 

CeFi7CH2CH-CH 2 {4. 5 

\ / 
o 



[0 0 7 2] GDIfflSg 
[0 0 7 3] 



4fc (SPfi=8. 
MW= 5, 10 0) 
\Z&^T (B 1 ) 



3 9, 77i 



[0 0 7 5] ^^HH(7)^b£«i«lill^^fAffJt±^»J^.^ 
0-15. 0 Il%T^§o 

[0 0 7 6] *»«<Z)|&jft^^-3^T«WJwK^tt)a: 

UttfeJCAtbTtt^TO. 1-1. 511%, ^£L<J3 
0. 2-0. 6ll%t^^o 

[0 0 7 7] Ifflan*WttUTtt#'JXXT^, 4^ 
[0 0 7 8] 

BP*j:^%tti*{:»f6«ctiifio-tn-€ r na«ais*5«fc^« 

[0 0 7 9] TK©#Ux— t^**IHW (A) 
■S^-X^-f^ (1) *5«fcCWffiJSttffl (B) £ffl^ 

r, m i *3cfctK^ 2 n^-rf fe-v+fmuDwrn i-m 
^ct^itfe^^j i-io £i*&u Taa©ffffi*fTT3 

o i o OTCicfctt-S^raWj 

(3) 5 o ox:iz&tfz>hmmmm 

©22 ox;<Dmm&mtfL±-e<D*-)Vft±<nn& 

t>. ftMmtttn^miZMftin&itmgLizttisT, 20 [0 0 8 0] 

<^--X^^)l (1) > 

(EO/PO) 6 0gG 

(EO/PO=5 0/50, Sft¥^>THt: 1 8 0 0) 

^oujut;io-;u (po) (eo) -Juvvmxm 20^ 

(EO/PO=4 0/6 0, Il-W/>fI : 1 4 0 0) 
7 I Dt°l/>7' l J3-^ (EO/PO) ^>yAtt£imi 10SB 

(EO/PO=5 0/5 0. m«¥^-ir-it: 6 0 0 0) 
7 ^ U >«? E O 1 0 ^JUftMJ 1 0 ffi 

/<-^^^WSPiW (*) =9. 2 0 

* PM= X (&Mt*>a> S PMx mMttm) 

[0 0 8 1] <#[fo7£tM> 7ttijynt:U>y i J=l-^ (MW= 1 . 7 5 0) (E 

(a) O) 3 Q±)lW}m<D*:S TV U U- h (2 5^^%) 

C 8 F 17 C 2 H 4 (")H<7)T^ ij u- h (50^%) * 9 9 (25^)1%) 



mmzmfe 

*»g^b«0. 001-0. Ill 
L<, 2bH^£L<«0. 0 0 4-0. 0 8 

[0 0 7 4] *3g^iftaj(C*5tr>T, ^-0^<75^^tt^J 
(B2) tUTH ¥L{fc*j OTTi^-^EOM 

Z>. O^tLTtt (A) m^Oiffly&ffl (#tj*_tt\ 



0 0 1—12 




1 5 1*%, MW= 3 0. 0 0 0) 
(b) 

C 8 F 17 C 2 M 4 OMCOT^ 'J U— h (4 O^^/o) 

(PO) 2 0^ (EO) 1 2 ^MWUtttf) 

***uju**?-;p (2 0^%) 

(O^a^'JzfV- (SPi=8. 7 9, 77l§l = 

1 411%, MW= 1 8, 6 0 0) 
(c) 

C 8 F 17 S0 2 N (C 3 H 7 ) C 2 H 4 OH« (EO) 5^1 

ttMjOT7UU-h (4 0Wo) 

>C^y-;U (EO) 1 S^MWMKDTW V- V (3 

*^u;u&*^ (3 0^%) 
(73^S^'JrfV- (SP{g=9. 0 9, 7 7^1= 

2 111%, MW= 1 2, 0 0 0) 
[0 0 8 2] (d) 

C 8 F 17 COOH (3 0=E)V%) 
7W>Wt (3 0^)1%) 

h'J^fP-^D/O (PO) lO^JU(EO) 10 

^ji/ttMfc (4 o *z)V%) 

©JXfMUn'v- (SP{g=9. 19, 7ylti 
= 1 511%, MW= 1 2, 6 0 0) 
(e) 

C 8 F 17 CH 2 CH 2 OH (2 7^)1%) 

4, 4' , 4" -hU7x^M5'/h , J^yy7^- 

h (2 7^e;u%) 

^/-^ (PO) 2 0^ (EO) 12t;WJ)fl#| 
(2 7^%) 

^iJXfl/>^U3-^ (MW=6 0 0) (i 9^&;u 

%) 

<DV\s*>*V=f-?— (SPI=9. 26, 7 7iM 
= 1 111%, MW=9, 0 0 0) 
( f ) 

#U^Dt B l//^'j3- (MW= 1, 2 0 0) ( 1. 

4^;i/%) 

EO (5 2. 8^;i/%) 

PO (4 1. 7=E)l%) 
[0 0 8 3] 

Mb 9] 

CsFnCHzCH-CHz (4. 
\ / 
O 

[0 0 8 4] a>|JH«BKfr*& (SP{lft=8. 6 2, 7 7 I 
frtt=16fRlft%, MW=6, 0 0 0) 
(8) 
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c 8 f 17 c 2 h 4 ohcd77 u u— h (5 o^;u%) 
y^y — ;i/ [ (eo) 2 0tii (po) 1 5^&;u] ^> 

/^^u^f (20^%) 

tf)^lfVtfUV- (SPM=8. 82, 7-yVfli=l 
8 11%. MW= 1 5 0, 0 0 0) 
(h) 

y^y-;i/ (8. 

EO (4 3. 5^%) 
PO (3 4. 

[0 0 8 5] 

[ffcl 0] 

CsFitCHzCH-CHz (1 3tlV%) 

\ / 

o 

[0 0 8 6] 7>yz±mn%} (SP1=8. 0 9, Vv 
7^1=3 811%, MW= 1 , 2 7 8) 
( i) 

A-7^D^^WXJ^-hK (SPil=7. 1 

7, 77 7^1=6 011%, MW=5 3 8) 
(j) 

t^x^y-ji/ (eo \o^z)vmm 

(SPt=9. 6 4, 7 7 7M=3 2li%, MW= 
1 , 0 2 5) 
(k) 

e;ux^y— ;u (eo) 2 0 : eM^ 

(SPI=9. 54, 777^1=2 211%, MW= 
1 , 4 6 5) 
[0 0 8 7] ( 1 ) 

(SPI=9. 0 6, MW= 1 5, 0 0 0) 
(m) 

Kitl4-16 7M>XM^>-hNa (SP§= 

8. 7 0, MW= 3 1 4) 
(n) 

-fvxfru^r^-^ (eo) st^M^^x 

7x-hK (SPfit=8. 90, MW=8 7 2) 

(o) 

h U ^f;i^7> ; E- I 7At^f;^X7x- h 
(S Pffi=8. 3 5, MW= 3 8 2) 
(P) 

h l JXfJMW> ; tX7A7^U-h (SPM = 
8 . 4 5. MW= 3 9 7) 
[0 0 8 8] 
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